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DETAILED ACTION 

1 . This office action is in response to the amendment, filed 8 December 2008, which 
amends claims 1 and 2 and adds new claim 16. Claims 1-16 are pending. 

Response to Amendment 

2. The rejection(s) of: 

claims 1, 2, 4, 6-10 and 14 under 35 U.S.C. 102(b) as being anticipated by Okada 
et al., US 2002/055014; 

claim 3 under 35 U.S.C. 103(a) as being unpatentable over Okada et al., US 
2002/055014, as evidenced by Matsushima et al.. Current Apphed Physics, (2005), 
Volume 5, Pages 305-308, and further in view of Hung et al., US 6,137,223; 

claim 5 under 35 U.S.C. 103(a) as being unpatentable over Okada et al, US 
2002/055014, as evidenced by Matsushima et al.. Current Apphed Physics, (2005), 
Volume 5, Pages 305-308, and further in view of Adachi et al.. Organic Electronics, 
(2001), Volume 2, Pages 37-43; 

claims 11-13 under 35 U.S.C. 103(a) as being unpatentable over Okada et al, US 
2002/055014, as evidenced by Matsushima et al., Current Apphed Physics, (2005), 
Volume 5, Pages 305-308, and further in view of Okada 6,656,612; 
and 
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claim 15 under 35 U.S.C. 103(a) as being unpatentable over Okada et al, US 
2002/055014, as evidenced by Matsushima et al.. Current Applied Physics, (2005), 
Volume 5, Pages 305-308 

are overcome by the amendment, filed 8 December 2008. 



Claim Rejections - 35 USC § 103 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicaUy disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



4. Claims 1, 2, 3, 4, 6, 7, 8, 9, 10, 14, 15, 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shirasaki et al., US 5,834,894, in view of Okada et al., US 2002/055014, with 
further evidence provided by Matsushima et al.. Current Applied Physics, (2005), Volume 5, 
Pages 305-308, and Bemede et al., SCELL-2004 Intemational Conference on Physics, Chemistry 
and Engineering of Solar Cells, Badajoz, Espagne( 13/05/2004), (2005), Volume 87, Number 1-4, 
Pages 261-270, (Abstract) and Wu et al.. Advanced Materials, (2008), Volume 20, Pages 2359- 
2364. 

Shirasaki teaches: 

As to claims 1, 2, 4, 6, 8, 9, 10, 16: 



Application/Control Number: 1 0/529,23 8 Page 4 

Art Unit: 1794 

Column 7, lines 53-58, figure 9 , teach an electroluminescent device comprising a hole 
transport layer, light emitting layer and electron transport layer directly upon the light 
emitting layer. 

Column 11. lines 57-65. figure 19 . teach an electroluminescent device comprising a hole 

transport layer, a light emitting layer which further comprises poly(vinylcarbazole) and a 
fluorescent dopant, and an electron transport layer directly upon the hght emitting layer 
comprising Alq3. 
As to claim 3: 

Column 12, lines 5-58 , teach a conductive layer which is liable to be oxidized, (a 
reductive material), between the electron transport layer and cathode. 
Shirasaki does not recite: 

Shirasaki does not recite a phosphorescent light emitting dopant. Shirasaki also does not 
recite materials other than PVK as a host material. 

Instant Specification as evidence: 

Table 1. page 88. teach the properties of Alq. One of ordinary skill in the art would 

expect the Alq3 used by Shirasaki to also possess such properties. 
Wu et al., as evidence: 

Page 2359, column 1 , teaches the triplet energy of poly(vinylcarbazole) (PVK) is 2.5 eV. 
Bernede et al., Scell-2004 (Abstract) as evidence: 

Scell-2004 (Abstract) , teaches the HOMO and LUMO of poly(vinylcarbazole) (PVK) are 

5.7 eV and 2.2 eV respectively. 
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Matsushima et al., as evidence: 

Matsushima, page 307, column 2, paragraph L and Figure 6 , teaches CBP electron 
mobility of lO""* cmWs. 

Okada teaches: 

Paragraphs [0236]-[0238]. example 1. table 1 . teaches electroluminescent devices 
comprising a light emitting layer having the compositions shown in table 1 and an Alqs 
electron transport layer deposited thereupon. Compositions of the light emitting layer 
include CBP, devices 101 and 102, as host and a phosphorescent light emitting material, 
K-1 and K-6, the structures of which are shown in paragraph [0214]. The properties of 
CBP and Alq are taught in Table 1, page 88, of the instant specification. 
Paragraphs [0244] -[0246], example 3. table 3 . teach electroluminescent device 301, 
comprising a hole transport layer, a light emitting layer which further comprises 
poly(vinylcarbazole) and a phosphorescent dopant K-1, (Ir(ppy)3). The passage also 
teaches the use of compound 63 as the host material, an imidazopyridine. It is noted that 
compound 3 also provides a benzimidazole. The exemplified materials contain numerous 
compounds comprising a carbazole group bonded via an arylene group to a 
benzimidazole/imidazopyridine group. Pages 12-13 of the instant specification describe 
as formula (I) with n=l a carbazole bonded via an arylene group to a 
benzimidazole/imidazopyridine group as preferred groups. The instant specification also 
teaches the ionization potential of 5.6 eV to 5.8 eV. Given this teaching of the preferred 
groups of the instant specification opposite the structure of compound 63, in the absence 
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of unexpected results the compound would be expected to possess the properties as per 
the limitations of instant claims 1, 2, 7, 16. 

Paragraphs [0217] and [0227]-[0232] . teach a hole transport layer, electron transport 
layer and electron injection layer. The passage additionally teaches the functions of hole 

blocking and electron blocking are optional. 

Paragraph [0004], teaches phosphorescent dopants, such as Ir(ppy)3, provide improved 
quantum efficiency. 

Paragraphs [0206] -[02 14] , teach preferred phosphorescent compounds. Paragraph [0213], 
teaches K-1 , (Ir(ppy)3), and complexes having the partial structure thereof are preferred. 
Statement of Obviousness: 

It would have been obvious to one of ordinary skill in the art to use the phosphorescent 
dopants of Okada in the device of Shirasaki to realize the improved efficiency as 
suggested by Okada. It would have been obvious to use the materials of Okada such as 
compound 63, as the host material in the device of Shirasaki to realize the improved 
performance when used to replace PVK as taught by Okada. It would have been obvious 
given the teachings of the material properties of the supporting references to expect the 
resulting device to possess the interrelationship of properties between the layers as 
contemplated by applicant. 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shirasaki et al., US 
5,834,894, in view of Okada et al., US 2002/055014, with further evidence provided by 
Matsushima et al.. Current Applied Physics, (2005), Volume 5, Pages 305-308, and Bemede et 
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al, SCELL-2004 International Conference on Physics, Chemistry and Engineering of Solar 
Cells, Badajoz, Espagne( 13/05/2004), (2005), Volume 87, Number 1-4, Pages 261-270, 
(Abstract) and Wu et al., Advanced Materials, (2008), Volume 20, Pages 2359-2364, as applied 
to claims 1, 2, 3, 4, 6, 7, 8, 9, 10, 14, 15, 16 above, and further in view of Adachi et al.. Organic 
Electronics, (2001), Volume 2, Pages 37-43. 

The teachings of Shirasaki as in the rejection above are relied upon. 
Shirasaki does not teach: 

Shirasaki does not teach a relationship between the triplet energy level of the hole 

transport layer material and the triplet energy levels of the phosphorescent dopant of the 

light emitting layer. 
Adachi teaches: 

Pages 40-41 . teach energy is transferred from the MTDATA hole transport layer material 
into the lr(ppy)3 dopant in the adjacent light emitting layer. The triplet energy of 
MTDATA is greater than the triplet energy of Ir(ppy)3 resulting in improved device 
performance by improved triplet exciton confinement. 
Statement of Obviousness: 

It would have been obvious to one of ordinary skill in the art to select a hole transport 
material having a triplet energy greater than that of the phosphorescent dopant in the 
adjacent light emitting layer of the device of Shirasaki in order to improve device 
performance by improving exciton confinement as suggested by Adachi. 
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6. Claims 1 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shirasaki et 
al, US 5,834,894, in view of Okada et al., US 2002/055014, with further evidence 
provided by Matsushima et al., Current Applied Physics, (2005), Volume 5, Pages 305- 
308, and Bemede et al, SCELL-2004 International Conference on Physics, Chemistry 
and Engineering of Solar Cells, Badajoz, Espagne( 13/05/2004), (2005), Volume 87, 
Number 1-4, Pages 261-270, (Abstract) and Wu et al.. Advanced Materials, (2008), 
Volume 20, Pages 2359-2364, as applied to claims 1, 2, 3, 4, 6, 8, 9, 10, 16 above, and 
further in view of Okada 6,656,612. 

The teachings of Shirasaki / Okada '014 as in the rejection above are relied upon. 

Shirasaki / Okada '014 does not recite: 

Shirasaki / Okada '014 does not provide an example of an electron transport layer in 
which an exemplified compound of formula 1 Okada '014 is used. Okada '014 does teach 
various heterocyclic derivatives are useful as electron transport materials including Alq 
as used in Shirasaki. 

Okada '612 teaches: 

Column 2. line 34 through column 6. line 4. formulae (I - XI) . teach nitrogen containing 

heterocyclic compounds useful in electroluminescent devices. 

Column 6, lines 33-51 , provide examples of condensed rings of the various formulae. 
Columns 8 through 12 . teach various linking groups including naphthalene and 
anthracene as required by claim 12. 

Column 93. lines 45-63. examples 5 and 6 . teach exemplified compounds 21 and 18 in 
the electron transport layer. The compounds meet the limitations of claims 1 1 and 13. 
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Statement of Obviousness: 

It would have been obvious to one of ordinary skill in the art to use the compounds of 
Okada '612 in the electron transport layer of the device of Shirasaki / Okada '014 with the 
expectation that the resulting layer of the device of Shirasaki / Okada '612 would exhibit 
suitable properties and efficient device operation as observed in Okada '612. 

7. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fujino et al., JP 
2000-169448, in view of Okada et al., US 2002/055014, as evidenced by Tanaka et al, 
Japan Journal of Applied Physics, (2003), Volume 42, Pages 2737-2740. 

Fujino teaches: 

Abstract and paragraph [0001] , teach compounds of formula (I) as charge transfer or light 
emitting materials. The passage additionally teaches the compounds of formula (I) are 

useful in electroluminescent devices. 

Paragraphs [00321. [00331. [00381. [00391. [00401. compounds (5). (10\ (UX (39). (45). 
(51). teach compounds of formula (I) comprising one or more carbazole groups linked to 
a pyridine ring via an arylene group. In the absence of unexpected results the compounds 
are expected to possess properties meeting the host material limitations due to their close 
similarity in structure to exemplified structure PB-102 of the instant invention. 
Paragraphs r00821-[00831 , teach a luminescent dopant added to the light emitting layer. 
Paragraphs [00691-[00721. drawings 1-4 . teach electroluminescent device structures. 
Paragraph [01181. teaches OXD-7 as the electron transport material in an 
electroluminescent device example. 
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Tanaka as evidence: 

Page 2739, column 1, lines 27-29, teach the triplet energy of OXD-7 is 2.7 eV. 
Fujino does not teach: 

Fujino does not teach the use of a phosphorescent dopant in the light emitting layer. 
Okada teaches: 

Paragraph [0004], teaches phosphorescent dopants, such as Ir(ppy)3, provide improved 
quantum efficiency. 

Paragraphs [0206] -[02 14] , teach preferred phosphorescent compounds. Paragraph [0213], 
teaches lr(ppy)3, K-1 and complexes having the partial structure thereof are preferred. 
Statement of Obviousness: 

It would have been obvious to one of ordinary skill in the art to use a phosphorescent 
dopant of Okada, such as preferred compound Ir(ppy)3, in the device of Fujino in order to 
achieve improved quantum efficiency in the device of Fujino. 

Response to Arguments 

8. Applicant's arguments have been fiiUy considered but they are not persuasive. 

Applicant argues that the Okada '014 reference should not be combined with a reference 
to teach a phosphorescent dopant if the primary reference teaches only a fluorescent dopant and 
is without a hole blocking layer. The examiner respectfiilly disagrees. The disclosure of Okada 
does not require a hole blocking layer in the device and additionally provides experimental 
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examples including PVK and a phosphorescent dopant in a device in which no hole blocking 
layer is provided. 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brett A. Crouse whose telephone number is (571)-272-6494. The 
examiner can normally be reached on Monday - Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, D. Lawrence Tarazano can be reached on 571-272-1515. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/B. A. C.I /D. Lawrence Tarazano/ 

Examiner, Art Unit 1794 Supervisory Patent Examiner, Art Unit 

1794 



